1 u) 

il! Q< 


wijuvt 
*1_i-ltj 2 _i 


mm 


*-}> CiJ^ I jjll 


JLaI jjJI Wills Will 5jbl 

^bjJI 6^1 
eLXb s j'i5 

























Jiljijj 


SYLVARUM 

0*. 

A Natural! Hiftory. 



UJA 1 

Aill 1627 ^-c- uj^ ac-1^3^ J j\ 

■uj^W ^jjjJjuoj! jS ^SLxJl 


u' <c.\j jll (jc- ajjUj ^jj^j uj^ 1699 

^3 j^ajj d)^ l)-*-^^ ^)JC. e-Loll ^3 diljljiil 

^jJaL<a s-Lq 


g.1 <o\c> (Jj 3 (j-a CjUill ^<u] Aj^j ^)jL*aljc« AjljojJ Cili 

Mjj (A-^J J (_>“^'-“ UJ* LHjAfc! <j'-"'^' ^4^' 

CjlaUll _^j AjJJ ojA? *£■'jj <-)j' JiJ^ f^1 859 

(Jj]l ^ Ac«l^j 4_uAx-a]| CIAjAslaII (J^i^ ^3 Aj^)j <j_j3 

























3ju*a» SLuyji*(wljUYt 
---tij a-3jtij 

^ - Wj4> jjs. <4uAu* ‘ 1929 

.4jc.1jJ}31 *\ a \\ ^ a \\ Ac. 1^)^] liic. 

<a\l C1 Aj,Ax-g]| (J^i^ ^3 aJal ^ajj AiLa^j^. 

ijsii 

! J 1 937 ^ C5^ AjjUJI Ar.1 Jjll ^tlk^G A£jj4^ 

6 n 6l_lA]| n (_J-G A_ijUU -0 ) ^3 C^Ull A£. 1 _j_j 

.("lU*-^" (jjjjjjJj 




THE 

COMPLETE GUIDE TO SOILI ESS 
GARDENING <LARGE PRINT 
EDITION) 


-m* 


WILLIAM F. GERICKE 


Afrljjll J4£JI J44I tl _iljSl! <_jj£ a£jj^ 940 ^ ^ 

,<JJJ uj-iJ 


ktSSINGEft LEGACY MMUNH 
















el_j_t»j a_« • ; t \Ijljj 


(Jxbj jA (jouip Cjlfill A_J.ixJ e-Lalc. 

dia^)C. Aj^jj Ax!^)3^ Aj^x-a <Jj]L^-a b^C* lj_j jJa 

£>a l^A llajJ ^Vinn (Jljj Vj jA (JjUxi 

g (J j i ^ 11 Ixjj Ig jlc. 



Aj^x-all e-UaC. AjlVl (jVl 1 960 

NFT Nutrient film technique. 



diLao UU ajI^VI *L-^I aJI£j Ai^JI ^ 

0-al^)3 AJJJ (jjAj Axl^3^ ^ J <«—A-a*jl 

^ t^llj^aUaj ^ 970 ^■ c ' frljJafl]| 

.Ipxll A_ilc. di^)^!j (AjjIj$JI Ax 1^3^ 























3tilljUVl 

-i-i'i a-s—!—*_ai ijtij 


W'> 

.AfrljjU ^aJC- 


/ QjlK'iUJ olj-all Aja£ - •‘Ldl^luil oJllc-l <j£aj j ^ s-LaII (^flJJ 

_A_a-latlii\ t ~ Q J^^ (jiatikj!j jaII Sjl^j ^J^sull CIjIjjJjuja ^Ic- S^laJjaill 

^Uaj <■. i±uii Alnll A_a.lij]l Clijla 

.Aj11c.j s^lLaa A-iIIaII CjI^jUJI 

^5 A-ilc- dijl£ Laa ^ja ^)Jal^)AVlj ClAiVl <ja aJ^juj 

4 a! UiVii J 4-lj^ m 

J Aj^)j]l ^sI^aIj ASklaSl 4_*AaL^. CjIJjjaII jjJal (jiali^jl 

. J&\ ^Ujlj ^ AdlU 

a£>i^)^h v (. 5 -^ (J^IaVI i^aI^aui! 


4j>i && 

AjjJ ^Jj V AiV £J^)juJ! dA }\W dj ja JJ ^aUail (Jjuafi (_£1 • 

bufferJj^ lWj 

CjbjIulA ^jc. A (JJj^]i Jlo AjJ3^)Aa]! JaI ^xJIj AjIa^VI • 

. J&\ U ij Jl A.JUJI Aj> ijll 

^AiOall Jj^aII lUVn • 
^A-jjujjjgjtiill AiKiill ^liiij! • 
























3O!ljUVl 
«i-^ a-s_^_n ijii, 


Ajjj CjUjSj 

Medium culture. . 4^1 jj 

Solution culture (Jjla-.lt ) AjiL&ll Aftljjll 

lt $ jLaJI JjIaa]) - "■ ■ ■■* JalS ijjiiJl Aliuij ■*» V Jjls-all A£-| jj 
























o' j 1 Ij "a - -* ‘ jJI ojIJij 


Ajfctjj]) LluijVt 


tAj CjUII) jjA^ ^&AJ jjIsjj J- 4 H 4Jjj ^A 

j&uij])j jjA^l) (jjj CjtjULSI JaLUj j-uaUxijj f La]) Q^L^laL ^lauu j 

. l^ia^A]) 


*Ljja] ^jA£ A^P AIa AjjaII jjP A at* 4 aU Aj^Ijj]) JaLujjV) ^)Aa1uj( )Aj 
4-i^Iaj]) CAjj^I jj]a2 ^a 4jp)jj]) jaluijV) 4 _laA) CjA)Aj) JLLuiV) 
<aA^1ula]| *bp)jj]) JaLuijV) ^Ijj) CjA)Aj) 4jjj <JjAj 4^)jj]) jjla2 
£jLu£Laj ljISjJu IgJ CjLuuj A at*A *\\ iI ajV)J CjLuuIjA]) 1^-aIc- lj)Ajj 












3ju*a» jLujjjt ct [juyi 

AjfrtjjJt JatuijbU U*l\ 

Sjja. 

»UL JaliSa.VI AaLli Lf! 

t_iLw&VI jjijj <Uuaj^]| tliUU^Vl AjJti 

lalaJI 4M$ 

♦♦ * 

*££U4Ll2 

r* * 

SjL2aI! £>l»¥l <> AJU. 

JjSxa j*jju Sjfljla 
JjlIUI j JjlJjJl Aj^ui 











SjlmXI CiIjL.JM 

o\ ■ 1 tj 5 - Sjljj 

A i« *\\ 4j£t(j jjj JaLuujV 1 i 

Ajj^axit jjfr <Ul^j) j| 

- CjjVjJjil — cijSJl - 

.. - JjUiiUjjfl Ljjj - C^jAaajA 


hy±xl\ hLal\ Jl j*J! 
^It ~^J A **V« ^ A **^ & 1 \ (£ M JLauJI - *d jLuU 













_■ t (j % - 1 4 ; ** 5jljj 


4_jUi3l jJ 4_^jaj a » « .Utl t j OJ - ^ 

f.j-uaj 4_j^Iajj Sjtj^i <_fij jJa di^j i_ij—ail ^ ■ ■■ / jjal la 

j_u£ j£-wu JAaj IfrlLaj 4 ajJj 4_uUI]| SjLaI) £jj . AiLiLa 

. L^hj oujaujII ft-iaowl 4-aii 
4 j>u»J| 4_fr)jjl]j JHul>U ^Ijj Ja*Jj£ <_>«>4 jjJ| ^Jiluu 

^ .SijA■ j jU-uibj SjjjS CjUaSj jS>jj diaa. jlaLLJl 

Jjj_wuI Jjl—<au>j| Qdu j_a1u] 1 - ■ “j CjljL-aVI 4_JjJ 















( ljAsJI SjU j) uAAkV! USj 



o' j 1 Ij ^ - -j ; jJI Ojljj 


JaLujJ^U UUj I j-uZ ( $jbsbll ) ljL^VI LjUj JS^j 

uLm^VI ‘-'1 ■v"'"'*" q£. SjLjfr 

^L-^VI L*li* <Jl_L*Jt Ja^u, ^ 

<-i cJ-Ai.Vi 4^LL«aJ 4i£-Ao j£_£i ^ *11*11 Sj-ulll UjUaII 

♦♦ 

l^LLuit j B L^jLuu ^jUlaVt u£Vt ^4 ^jj C-u^ Jjilt (jiasu 

4-frljjU fU la^jS 

L-uj a£ ljLu&V) LjLLi aI^LLui) 4—4j£ m-a ±jjj Jj^uuII 4 iUc^ 
qajJj 4-jfrljjll A lalaJ l <>* £j_& SjLaaJt 











sa^atiuutH>iiw(jUy< 
el-laija- I. itiijtij 


Cjbjjl]| jju&j 


^bLuii Jijji 


Jj .xl-v aM i-<1 -n."i‘a ^ CjUUill AjjbaxSl LlLJt a JA 

Uii I 4 JI A^ljJJl 

>jj*j Uiajlj . tij-uall AjIaC ^ lAa. Sjjja tg-31 VI OjjJl 

♦♦ 

j| j_aj AJa^Ia-A j) J^il aAA JajlLuu La SjIc- j _ Ajju^ 

4-frljjU 4—4jj_«a*Ji CA ialaJ l JJ -*' 

*si a LjIIj Llli£ .4 ja^aII Cjj_u]| l _ lP 3 4jj_Ja*Jl 

A-frljjil tri (j-C'ljjil ia-u<jil o-a f (jjjjiSij JjjJl 

. Aj^Jadl 











a-i-itj a-1 1 j , n IjUj 


(>» >laS jjjj a_jj^l (IjUjla (>i (j-uiLuil <jj£a JajJl 

o^LuaaJl o_4 %& c>u^ <*U 1 I J_4jllj < 0 * 2.0 ^10.05 

Ajjj j jJa&Jl J&u< jIaJI IaIu / jdj ixwjll AjjbjjiJl 

♦♦ 

O^jVI JJJ*J cjl f&j . tjC'bj^ 0* 

JJijV! jjj*j 4_j£j AjjJaxSl jjc- AjcIj jit JaLuijVI pl^jjt a at<-. 

.4-tt2 Ul£ ULu, DU* Lm Lfci Ujj 

♦♦ 

„ (j-u)jiJ) JjIuuj CjUallJ UuiLuj) UjLa 

jjjluaJjJl lj1j£ 

Jiaali 4-ajHa a^LL-a o-a CjLaaia ^ 

. Ja_uijJl 4_31 jS J-JSjj ufljj_«flj])j j—a -i-jjjj 

. CjjVjaallj o->aliail £a 











1 tj 5 - '■ ^ f 1 Sjljj 


3-aiaJ . 4-^jJ jJL^a* q-a 1%L-ui j-*aUfr ^ £±J$jaA\ 
A^jj-ui f-L^t jLaj J^Ujj £>a»uu ^ Jjajyiuj 

UiU Alxaj (JjjVj^I ^Uj> ^Uaulj 4_3Jj Aii .SjJ ij^Jb 
AJI Ci_iVjJjit tjj-ift o-aj . t-Lj-uaaJlj 
Aj& ■ ul\ yJfr j_uoL 4_lxaj Lm Iuhiitj jLsUlS 

CjLjIuw ^ 4-31 ^Vjjj 3I V-AJ®' <> *^4S .^jJl 

♦♦ ** 

">■ C)“^ (J 9 ^ J b^Ljai b ^j-IaJ! ^j-4 A^L^uj 

b A-aP|jJJ| JaLuujVl A-aUfc SjLa 












Mj 4 \ a i II ijjJj 


1 i** * 


uajjii 

„ ftj—4^ jt ftJj—UJ 4 _ijI£jj jjv ^ CjL2£ 

?■ J . OMW ^ j»AA ^1 fC.U JJ*_«A <>» 

<»i>jll <>J . (i' uijj^ajllj 4 jj$jU 

LPjVI <ji SjjjS CjUaSj j 2>L 4J| Ajjia (>»£j JjSj 4JI 

JJC. Jl^il <ilUA . 4_£i^l JbuiJ JjjVt AikL# ^ 4-usli> 

(JjJljJl Jlfr Jjij j—aUfr LjIL 4-lib ^ J-aaj ci>Sl) £l Sa£>» 

(j_4 ft ifrl QjjljJ) A JA< ^J| JJ.WIJ CjJ AjJl (JAJU 0-^J 

f LLlI ‘"<** ■ ■■' Sjija,ja!| 4 jaMl La JjSjj cLj^ ,j_« JjLju 










- 

■L^ JJ *« J*J *« 4_aj.J 745 A-aj.U Aja_uta LLta j-uaUfr 

♦♦ 

J&buujj ^>rlc Av^jIa^ CjLjj^a 

JjLjj A-Jte SjAAa L$Jj .<lii$Jl o 4 *^ uLaj-^flillj A-jj£i]l 

♦♦ 

o' f-C’JJ .f jxuajfc^ tj ^jouiljjJlj iauijil Jjjjj j-aU*Jl 

A-^ailual <jl VI J-*jJlj djVjjil (>» A-aj-uJ Jil CbjVjAtaj^il 



.AjfrljjJi LLuijVI (j* La^Jfr 


4_uL billj 4_ijLaj£J) 

*♦ V *♦ 













&JL#ai 3^*11 aijUtft 

bj u 

(JjL-UJ £-4 f ^j-a (J-a cH* dJl— a]) dJJfc dAlTl 

J£-Ju f'L^t (J^LaaLa) LgJ **♦! (JiuUJ 

jA 3 >SI jjjS 

. J& 


Urea romiaiueliyde Resin Powder 














Alali Ciliualj- 

«♦ 



^^tOljLaVl 

a\ ■ 1 tj 5 - ^ ; f 1 3 jljj 


(jjill LgJ Iju-4_a LgJ) V) 4 ljLLI^JI uijStjjj CjUj£a <j) 

: £j£j £t ^bJ -k^jt c$t O' - ^4^ 

dLiA^lj Jat 41 vV) ^LgJ CjJajlt (jd^iljj uLj Sj A-j3Hj lj)j 

l$ 0* 4^4^4 ^4^' 

(jj-j Aj-ajjII* JjLjj SjJ-3 Jj-aj *t_JLLat J14 * ^ 1^ * ^OLaV) 4-jjjIJ 

B cjUIS) j-4ii j^Uxit (j- 4 ^ cjUI]) jjjjjI ^ A \\ ^Uxit 

B (Jjl\^1a Jj^ a ^)LauxS AjjSjJ j£i j AlLlj 

JijjU^Ij A^jlll CjIj-^aj A-Jaj^i) ujU-iliSl , A-jjllt CjL uajAA (j- 4 ^ j^ 

b ljL^V1 jj4j 

a 4Jj1^j LjLaj£j a ]jjj 4JjIj 

B JjtJ^tJ JjUiil Ai^ui j JLoxSIj Jill) jj^Ij A il£H])J jsmJ) AJjSx-a 
















&\ _ j t 4 i j i t< ij'i^j 

JjIulII] SjAIa AjpIjJ JaLuujt 


'77T 





















4f ufljoli SjLa la^Lj . ^n.w Jil£ JULiV Ajjj qj±i ApIjJJI 

. isJ\ 



































Perlite 


‘Uluaii 4ijAaJ| /*u]all CjLlua 



Coco Peat 
Ph 6.5-7.0 




Coir Coco Peat 

























. Pumice oy'AfcW 

Vermiculite a 



Sand cW' 


Gravel 














Rice Hulls JjVI <_£* 


Polystyrene peanuts ^W^- 



Growstones 































sujjjJi 01jUyi 

o'-a-Ijti, 


4*u,tu,VI AjjUII Aft I jjlt £| Jj| 

Jajuo^ AjjLaII ajjujLuoI 6 

Wick Jj3iil 
Water Culture *4*1' ^'jj 
Flood & Drain <-i>-allj o^' 

Drip Jajiull 

N.F.T. (Nutrient Film Technique) ^L& <u& <— il Ji o' 

Aeroponic Ac.ljjll 














oSU-]l 4*1 jj 

LSj^ 4jc J 1 •—lUUJI 

V _jl AJ^J <jl Lai (J^I^-aIIj _(_£.1sla]I 

(_£jJjujaJ Jalil^VI ^aJJ t Ajj^Iill ja^C- (jLa. j 

jj^Jl (j£a!uJ Ajli£il Aj2 I_aj (jiaia-La (JjI^-aII 
L).»^ 1 LS^ 0 ^^>*^11 (JJ^l^- -all JaA\ ^JA 

(JJ>A^. t > Lai ^_£.1 xa]I Jjl^ail ^aJJ 

LaAic- jl 6^)-a (Jja i^AA^j 

JlJlaLj La£ (jds-a (_£jIuia ^ja (Jsl ^jj£^)lil (jiaAaJj 
_AjjLjj^£ 1| aAasjaII ^jAA Jj3 (JA 


























jaLu v*1\ jJ JjWaII 

ija'i j-haI' (JjLlJi]l ji (Jj) WaII 4—C.I j j 
Ijl_ a jl^)AJ_uolj (JjflJ—jj »a\I (Jj_\*\ a\I 

N .-*v‘i t i'l j_& ,'%,: ,_wilt C_Jjl__ul'^ I j ^ J jA ^11 

S-LaII j_aJj c |\| FT CIAjAJla]! ^1l2 4_Ej jia 

( x_ia^ Ls -\c. (_5jJi^Jj lA_^> i K >>> 

j_Ail 4 _a, j^il 4 _uIa 1! ^Aill 

C1jIj>Ia_a] ^g_J] A ^ c*JL_iA i :> ' j tCjLull 

(jaA^ll jli CliULnll jjJL^. ^jVl 

%* 

B J^Cl Uxlj 
jolc-IjA (JA AjV J 

1:40 l$ ^UaH -1 

a /J 2 c 3 ^' Ja*a -2 













































Wick 




WICK 











































AIR 

PUMP 


■ 

* 


L 


floating Platform 

WITH PLANTS 


n ^ | 

pi'" 

■ft. 

nr 


□1 

i\ p 

i \ AIR LINE 

1V^ 


AIRSTONE 

S j 





WATER CULTURE 

db^Jl A^ljj 

l^yA 3n juaJ) j_& s-Lall 4-C Ijj 

X In .Viti 2LuUII JilSI 

CjIjUII 

<C, \_-a S^l— C- 

J f ^ L>—* 

(Jj_W _1c- 6^)_ ujIj-G 

*'W .C^ 

** 

J-^ 1 - cs-*! -^jj- 2 

dA c.\lk f.\ j gJI 

jj* 1 ^ ^ j^O u J> 

♦♦ 


air stone Ji 








































Nutrient Film Technique 


N.F.T^j*-»2t fM AjjSj 



DRIP SYSTEMS ^ 


DRtP P^ANIFOLD DRIP LtU E3 





































AEROPONIC ( ietjjll 



THt A£fU*>0#«C SYSTEM 



0—A %100 J fi “U djt_ii3! j! ^—A 6j_i* ^_aI 

Laa /j li ■ j ^ ■ '’*nV 1 

J-lijj (% 100-80) *J£U 
(% 60-40) >^j 


% 75 CjLIJlJI ..- I <J_JLj 
































%90 4^ % 80-70 A£ 4r*jj^ ^'jj 

Jkj ifi'ljj sUaI] ^aJUll dUa]) AaI^j ^Iajj 






















(Jh 6^ CiljjxiJ) <> ^ jLiil&ttl Jiluiji) (JJ& 

. 4khjj^j 4r#jj4^ ^jj J^Vj 






































^'j^J JiUduj ^j^Ii c£Jj 













































. bile- UILa bj-ij-® < _ 5 lasu Ajjjjlaj Ujbfljjil 



(jjijjJjLil 

0^' 

£Usul\ 

(jLaj lAjjfr j 

J* 

flail jtXa 
. £Ua&! £jJ 
















































£jk*at sujjjJi ciijuyt 
«i_j-itj a_s__»_n ijgj 


jla 10000 6* ^ 4^. 0* u-*^' ^bJ 

4 flVi-\ oil 4£-!jjLj ^aJ ijflVI £jjj <jjjjVI <j<uiJl ,j-a 






















Jjjj V Lu <UjlL» Qja Jxa fUJ! ^ 25 (£“ 0* ^ijj 

. AjJjIIUI ^C’ljjJb 0^-“^ ^ 1 0 L^ 

ME ' ■■— "■ » # 















jLa-uiVI jtUj! ^Ixil ^U]| JjJjaII ljU AjjL^uflVI Cjt&ljjJl <j^ jlAjVlj Jjjji! ^IjJil 

U jj&j ^jj ^jj jtaJilS 4 oi l SjaU]| 


























CjlLJa 






































v 




















a La-Si t ufjLaYt 

«1_2_L-i-cJI IjJij 
















&\ j 1 % A j i-II Ijljii 




13 


































»u 






































SjL»wtl SujjjJI ufjLaYt 
«l_2_i _. . ?l Jjlij 

































Use of all green house space 


















3 ju*a» atjUyi 

*i_g_tij a_ s_^_j_m ijtjj 




























































Unique and expensive flowers 






















































































£jk*at sujjjJi atjuyt 
o\ _a_i_^_n ijtij 

J a J ji£> AAjjia 

pbxal £l*aj 
uilaftt jU jlj jUaiJl 



















iiijJti c.ijuyi 

«t_ijtij 


; ^Ji-alt Jjla-Jl JjjlS f UujV' 

. 4 mL)& 1\ jIjaII (| 

<j£ J uU** (2 


. J**‘- j ~- ” i Jjj Ajluj '\2li-i Ajfr jl i j«i£* (3 

. Sbi (5 

. jsi ji jsiio i (6 



, ^iaj> plLftj jSlJO I^Ia Js Ax*ii * (7 

.^^(8 


4 







T ■ " 8 " 

jSjj Jjkj ■ jS>i Jjk- 

"cDJ*-*" I "iiSJ"" 

0 ■ w 


r m_jr 
























• # 


CiIjL* Jfl 

«i_a_p_pi ijijj 


• A j i\ j aj^\|i ^jjji aIp I^iIcIja L >JV ^^ JaLLUl * 

. kliijJiij ^-jjUajS Jl^a Jp A^Uij L» Api jSjj ^>» Jiti (| 
, p j£ ^_j3 JPjU j fjj }' sLjaj 4 j j ,^..1 u _ J P'i j'i jju ijlii p\jS) j£j 3 p*j (w 

. jlirtU ( _ j Ja jbwJ’l Jhjud^j k JjJLi ■ *'j" ■ -<N_> aPs * 4jjLx*j£ 11 pj SjLa j J3 i Ji ji (_i 

. S4U J£J wt j Ui . ^ j JjJl L _ J j‘ Jmu i _ f 4i _>p v-ii jS'i I ^ j^U-uSJl jy>4l) £*<p (J 
. p*' pl&-» ip* ^ jj ^3}t AjJfU-wSJli I 4 J .3 ( Ajft/ 1 ■ .1^1 i5r^ (-* 

tjjSJ) Jij £-*aj kilijj 1 ' ji-ail 1 _ f i& K u ^ ‘ ^ *■ a-** 1 * ®ja-® 2 ^ •>* J* 4 ^*(j 



jt Jj- 4) Sf-i jS JapJai 

jL^SSJSst 


A J V' V*'' * J ^' A—isp 
| - AjAUx* 4iJj ujiktll 

















rt»IOU 




0 

□ 


^^4M4p\S li\Ju 






Jl Ci )Ju ^il jLi ji 

Ju±hJl Cj^Lai \ kJa\ £ . pLl| 
j^jCi fUj j& d>J 






STOCK 

SOLUTION 

T 

L < ! > J 














CjIjLsV I 

«(_ % _L_j_;_n Ijtil 


: Hi 


f'j* 263.00 kJ ^j* 

583.00 ****** a J» 

A* 513.00 LJ MW**'**!- 

7 

flj* 6.10 


f'jf .39 _ j-kJCitfi- 

f'j» 170 4 u*o«» 

A* .37 

44 » 2 U jil 


f tf±i y?i i mU*w) >4 



Jix 'lift, *j -UiUulj 1 aiUil kJJa' 

1 jtt j AjjoI) iJLJ' Juia'i >j UUj u^Jj 
. A^UiuSl ^444 *-a 




%* 

'tariUl w 


pUl^Ml^U) 

















SjL»wtl ufjLaYt 

«1_2_L-i-cJI IjJij 


. a!\ Mk 

. *>*100 (-) j (i) 0j ji-J1 jSj-J' l>U O^Sa-JI jfc 

. tUH^^lUKKI ^t(^j) Jjla-Jl^j^io + (i) liAj 






















** - . w( t , 

Aj!jUjA 

assium nitrate(KN0 3 ) 

2: Magnesium sulphate 
heptahydrate, MgS04-7H20, and 
potassium dihydrogen phosphate 
(Potassium phosphate monobasic), 
KH 2 P0 4 

3: Iron EDTA or Iron Chelte, Fe- 
EDTA 

4: Boric Acid, H 3 B0 3 
5: Copper Sulfate, CuS0 4 
6: Zinc sulfate heptahydrate, 
ZnS0 4 -7H 2 0 

7: Manganese chloride, MnCI 2 - 
4H 2 0 6: Sodium molybdate, 
Na 2 Mo0 4 -2H 2 0, 7: Calcium nitrate, 
Ca(N0 3 ) 2 -4H 2 0. 



The original 
concentrations 
N 210 ppm 
K 235 ppm 
Ca 200 ppm 
P 31 ppm 
S 64 ppm 
Mg 48 ppm 
B 0.5 ppm 
Fe 1 to 5 ppm 
Mn 0.5 ppm 
Zn 0.05 ppm 
Cu 0.02 ppm 
Mo 0.01 ppm 










Part A Solution 

Part B Solution 


. ttja_a-» « ii i jHj 

Using 100 litres of water add: 

Using 100 litres of water add: 

Calcium Nitrate 7.5 kg 

Potassium Nitrate 9.0 kg 


Potassium di¬ 
hydrogen 
phosphate 

3.0 kg 


Magnesium 

sulphate 

6.0 kg 


Iron Chelate 

EDTA 

300g 


Manganese 

sulphate 

40g 


Borax 

37g 


Copper sulphate 8g 


Zinc sulphate 

Ammonium 

molybdate 

4g 

ig 


Solutions are 100 times more concentrated than required for plants. 
Dilute to 1 in 100. 









SjlmII ul ju*?\ 

• 1 tj 5 A g ; 11 Sjljj 

( f f £) 4 j> UJ^ ^laUlail 14A«1J 


Stage of growth >»ai J*l>» 



1 Ala. ja !\ 

2*1*>*1I 


4 

5 41^1 

Nutrient 

Transplant to 

1 st cluster to 

2 nd cluster to 

3 rd cluster to 

5 th cluster to 

\l 

1 st cluster 

2 nd cluster 

3 rd cluster 

5 th cluster 

termination 


-Final delivered nutrient solution concentration (ppm) Ippm = 1 mg/liter 

N 

70 

80 

100 

120 

150 

P 

50 

50 

60 

70 

50 

K 

120 

120 

150 

180 

200 

Ca 

150 

160 

170 

180 

170 

Mg 

40 

40 

40 

50 

50 

S 

50 

50 

50 

65 

60 

Fe 

2.8 

2.8 

2.8 

2.8 

2.8 

Cu 

0.2 

0.2 

0.2 

0.2 

0.2 

Mn 

0.8 

0.8 

0.8 

0.8 

0.8 

Zn 

0.3 

0.3 

0.3 

0.3 

0.3 

B 

0.7 

0.7 

0.7 

0.7 

0.7 

Mo 

0.05 

0.05 

0.05 

0.05 

0.05 













































/jajj A&\ j /j^Aj / ual jC'l 

* ~ 

: u^jj^' 

jjIjj AjliuJI (jljjVlj ^cjUII Jt (jjllt JJ*Jj ‘ (jtjjVI 

V S^tc- j aJLuJI (jljjVl L_a^jj CljLiill <J-al£ Jc. jff ^ ,Vn : >n LaAk. 

A^.^lSl ^3j l <lVl j ^.iJl C5"^ (JJ A_lifljaJl JjljjVi Jo'qx jjJ 

)a&\ jujjj <jl (jjA L-I^Luo]! ^)jJa^Vi ^il (Jj) Vn a^)j» x^nll 

_C_axjJajj /jlajjoJ! 

,<Apa]| (jljjVl jlj^-l (^j'j^') ^'A' LK" 



j-lAjVl j 4 jj3 CjIjLu ^ (AjIjUII 

CljLiill jU^jl J jjjJall t. ^ \ u« \ Ujj^aVl 























o\ ■ 1 tj % - Sjljj 


^ Jj* £&JJi us* 6^JJ%^' • 

. 4_u)Jxlt I^.La^j 1^-wlaIa a l^AxIaj jLcull 

jUjJI dAgJ AjjlJiSl A^l\ jj*j W| jbull ^ O 3 ^ * 

♦♦ ♦♦ 

jbull jjfla fJC’ jl l)J^' (^ * L }j*’J A tP AiUial 

.cfllhdll jjAlaWI 

WljjJaaJl ^ <Luall jUjU e n al n4M <^jixWl J&S ^jxjjlijll dJbj • 

♦♦ ♦♦ 

CjbjiuM ^SIjj ^1 £l £1 aj d& . JjLWi J1 a 4j£jjJI 

.jbull (j^axjj AjSjjII bilj^iaaJl ^ btajlull <>» SJWa 
ajiAil Sjjx ^ blw) £jxjjjWJI Sjbj jjjb ^ 4. ^ lUl 4Jl»VI (> 

JbjMilj (_>*i2j£il ^&ia jJu 
OjiJ! fbii) SjbJ) OalLJl £jj ^USfl 

j e ^ 1 dM 

4jjx-Ait Sjj^jJi ^ (jixiii 





ii^H r ' *C vi 0^9 

-I 7+m hL» v % 

Sr^ : * %r^rb' 


JP 4 C 


gig> ''Mi; 

Hollow stem 



'/ Si jj| jl Wall 

























Mj a — *< t j II Sjljj 


!■!?> &A JJJ*J Ujjkij UjAJ (J^ jtull 4jJ*J £l 

4_lL vaail 4uLlli] 

CLijj .-.1 4 j£ jj ^£> I^jIjjjIjj Lj^Ltbut 

SjU j ‘ t * t “ jij jIasU *ULJaO) AuLllll jjA Qcai^j ^Uil <jl 

(Jjjaail jbuil 4 jLI£ JJSj ^UJbj AjJsjVI ULLaJI Jjfca 

. jbuii (S^yu sjbjj 

SjLj £a (jatjiA CiA * J 4j <i' O' 

. jbultj 4ibu2al 

^ (>» <^U3t jjSjjII o' <^A <Qa^U OUA 

0*3 (ijUtOl jjjU ^ JjiSiii ^ VUfl jbull 

4 iua iVt ljLIaxJI 4-l^U 

■ #♦ ## A# A# 










jLujjjt cii jU vi 

1 tj 5 - '■ ^ ■ f 1 Sjljj 


jjjxll lU^j U£ AjlixJI jjVI 


)\ ^4j^fal t ^)U>a^k j\jjj! 

! nm 


£ 




UJ^ <j^JJ^ UJ^ 


jUII 


fJ4J 

























a-i-itj a-1 1 j , n ijtj| 




f Luixlt J (g\ (2)1 (£^1 ujb^jia ^3 jklA (_)dilLuil ; J a ‘ l,a ^ (J^ 1 lu 

it (jijVI Cj^Lofr ^ (^wilwit j<<*nfr jAj ^jliJt 


djUji«i2l ^jia-4 (> JjJj ^ SjLJ (j! 

&^bj (2^ (2>«J .j l a ‘i\t (j jp'^ a t t Jlfij 1 a \\\ 

. '" >l J^ 1 illtj i"«lji>»A^.tt jm!\ (2^4 Jjjj CjbjLutll 

.jbbaJl tillufll (2>« jjjSj 


djbji*Jt (2 )jSj (^fl (|jjj jjiuiJt <jb&j (2)1 

jSJ 4-iLjibJt SjJaJI cixbaj ^bjbj 

®A« (2)JJJ 4j>UI (^ jjiuill JlaVI tSjb^t (2)JJ SjjjS 

. jbbaJlj jUj (2>a jjjSII (2«jaj 







o' j 1 Ij “ A m ^ ■ Tt Ojljj 




l Vi Vi A^lijudl! (jjtjjVl 
lA^l^i^-salj L_s!^)la! Cl \ja 

jUjVIj jUS3l C^U jCli 


■ l3 


Ul 


l Q » t 














** * 1 tj “ A m ^ ‘ Tt Sjljj 


ialuuj CjLlUIj fU2I (jJljj ^ jjA ljxL • 


jjjIj AJ Ajj^I ^jj^uiIj ijj| CjbjlutA 4• 

<> 4i3i Ji* tiljjJaaJl jUj ^ <^Uj! 
j<Mdl SaL j ^jJUSLj jL#j 2| fiAuiSVI (AjIaLuS^j .-.1 lioUnill 


. Ifjjl OJ* SaLJj 



I 


ill!j Sjjx^a jUj ^1 ^Ajj 

SAa]| (jlali^jlj (j^aLa^VI (j^ A a ■ “*'j 

.4jjijij AjatA. CjUtjJjj jJt c|Ajj La£ IgJ 










■ * tj 5 1 4 ; ** 3 jIJij 

^tuixSlj (J& ^Aja\ JjJ U»ll • 

tjk CjIa j)Ju]l (jA JjJjdb ;»jj‘ ..tl<tl Jabjjl uajjjla]) qa • 

( ) ^JbLJall ^ 2dL$2\\ <J*Z Ifb jbuil 

^ 4^21 jj* j oJjsit ^ j>u,vi vttli . Jiliiij 

. SjAjitj QMiA\ 



JJ^A £)A Jjjjj ^ijljxSI oj& (> JJSj Sjbj • 

O 4 *^' JJSjj jbuJl 4j!luaj (jjjmi JAC- JjJjj 

jL\a JS bb*i SJbjJl .^JjjjVIj 

. JjjauJIj bibjLuJl fjjj^A ^ biwi jjjj Jfl bw gJajJl 
(|Jjj UaUaJI ^ O 3 ^ J^* j^ababt (Jax j • 

( UaUajU uajabll ) JlUl <> UalLJl £ljS 

_ Ajjji CjU^uti - Jl ^ (iljjJl oflAjj 

** ♦♦ 











wi ijusri 
o\ _a_ t 


-f'Sj'ij 


I £jJal^G dj J *Lajdi]| (^jjj j)^a 4^j.W \i j ^^xa 3 dj^-a 

( jVlj JljjVlj fft'jJI ) 

bJJjH J ^)L<u]| &jdll 



CALCIUM 


(blossom end rot) 


Image courtesy 
of thePotash 


of the Potash 
& Phosphate Instit 

















































sjk#at a-MHiit wt ju 

* * tt 


^JaJ (J^-j _ ^ul! ^uh 

j Cj^ 1 (JjVlj La ^jIc.^)juj 
















jLujjjt cii jU vi 

1 tj 5 - '■ ^ ■ f 1 3jljj 




filial U^ 1 ^nhll l30j^ 

S-ljjJa^ <3jjJl <jLj Alii-a AiU. <J£jujJ L-sUlsJIj Ijlu 4ijj3! 

. jLull ^ L^U jj£i 






















jujjjj* wijU vt 

o' j 1 Ij 3i - i a ■ ** Ojljj 


J 


UXAXl 


a<^A ^^ic. UUJ Aia^JI (jl jjVI ^ flu 

■ (jjlll ^ij CjIjUjII 






















A-LaLlll d ja 

Ail^ (J£juj ^glc. b jjjH 

l^jutaJlj AjLx-aVi bjfi&j ^al^aVl ^)j)g.3*?j ^lUjVi (J^*a31 
















«t-1-Uj a- u«.. ti ijti, 


♦ *4 «• 4 * ♦ 



pH3 pH4 


pH6 pH7 pH8 


pH9 























oi__j._t.t_3 % _i_w_n 3jiji 


4a aa ljjjj]) JaIj 














cttj-np 

a 1 * - »; T l *j‘is 


ljj_uU cr JiU]l A nn\ t tijjJail 11 Jj_uajll <^_uiluiVl i-iJ-fll 
,j^Jall J jullt 4_il4xl VI <1^11 l ^c> 4ja^all 


( L±UA\ ) 4_imll uijjiall fSaalt ui^l IJA j!iU. j 

. jll J>ufla-4 O 4 t all Vi ^V 

O' Jjfl 4-aiijll Jj-uaa^ll i-fijjJa o-jJj O' *^V cr-^ ^-Ijj 

.Ajfrljjj fjil 


cr* LT^' cr^ t)> iu^All 4jajjlji*-VI O' 

c_aijjJall JjJju (j\ Ol tSllilj . (j>i4ull A jlafr ^ ^SajIIj (ojUI) 

J-U4J ^J&l ..aT'tl J 434A 

.0*A4 (rUll ^ylc-1 
















«t-l-tij % -ijijj 


.uUil] <Qj£Jl (jk SjUJ 4JL jm!\ cjjau 


Q<v<^m £ttj| CjUIII jjkij jaj S jl.il O' 

ja&2 qm 0 <Lj]a 41 4 j**uj SjljaJl 4 ajJ s _^3 j XjU,. ..tl 

0*Jj U 4-uj^a ufljjla utaJ ^j^ia JjIaj ^ 

<£jaUIj <£j*2ai4l ja 4JI 0£ Oj'jJ (J*^' '^ a ri* 

aj lIiLlIU 


jrUjl ) JjIuI) gilij 4 aJJ O' £j'J^' C>* 

4aa4l jm !\ ^^1(^1.. OjA-^'j CjbjluJ! 














«t-12- t-j-. t)Sjfjj 


Jj <jl CjLlUI t Jlidl ^ Jc. y^aSVI Uiau jUSJl ^UuV 

a UaI -v *\\j Ut jjiajj jLull .iifrj wu Jl_jj jjj wjUu^Li 

JtdJl jjki AJjtjIa CjLjIuia 
& feftl-v ^.UW J y »->tt i—>1 -v"'* * AjaiJJ QA ^JJ (jjljlll lift 

.jUj ^Uul Jtuuj oJjA& Jljjl jrUil l j£- 


*±~Aji ^ <^l CjIjL-uiVI ^1 ^ 01 LJyl fU*VI 

LaA!^ jl <|j_aj jl ^j-uai j_aj ^1 LaI j_aaJ| A_j^jaJ iIiLaj]! 


oAJfe Q 1 "%' <-f j-au pjl )_a]| J_aS O- 4 ^ j'j;' 1 uijjlaiLj ^ 0^ 
A kal-v *tt u_uL1a]|j )j£_u]L uIjLuiVI 

. )4j ^AlUtA A 

♦♦ 











ubU^i 


i j . J^IaaJI ^jo-> 1 ^j-uall J A ail t 4 \\ <L^Uj| J.Aj * j*<aJl 
. 4aaaJI CjjjjII al l 4^bj| jjjj ^jl\ diljjilAll ^Al 

;Cj|j_aLL j d£Lj JaLuuj jJfil /—A Jj <_$l ,<_2 jn4i Iti 4 j_uu 

♦♦ ♦* ♦♦ 

4jjlajj 4 a«LL» Sjlj* 4 ajJ 

djJ^Aa ,jV 4_ikft]| Uijlaiui (>fr £ jLa £jJ£j SjLfr Lflu ,j_4 fj-uailj 

m QuAJul I Culii 

il <£Ia Jj^aaaII SjbjJ 'Lajfi i Jaxi 4_aJa SjUI JjjJj 

.jLjil) (j* *bj*Jl jaJIj 4a«aII CjlijVI 


♦ 4 1 # *4 


jl f jb_uilj JjjaaaU .xiftSfl ^ jJaJI tiljj Xajau <j£ij 

UiiJ 0> <0^ UlAl(^>^ 41,^1 4 aua^I L£IaJ! ) AjjJiil 
Jjj^IaaJI j 4_Jl£r S^LuaVI dXui qj £1 ^jjA ^Jjjia (jC f jJail 

.J3l f ^Uaj 














Al* dtliuu ^ a l^jjJ CjISj^luJI 

ritual | 4jnjti Li.jjlail £J A y} jjSJ^U 

ljLu^aII diA ^iaxjj | tAjj£ j AjjLjJI j Sjlj^it ljLuo^a 

b A-^uuIj-4 4 \j\°i ^ dJil j Ja f j^uaJS dklui d jLoif 


^laxj £l *U$j U jJL 4-iLxII f33 uL£ *U$j V £jl j^Jt 

uLIalL ufljju Uj f j^aU ^ CjljLuit A^Vitij ui j^aZll 

«♦ * ^ * *♦ * * U } 

.( j3#4 ^U 700 js 400 ) <A^i 


*♦ * 


Waveler gt"i (r 3 nonetfl^j 

30D 400 500 0O0 


Tomes Catpas 
Alberta Agrioutoire 


700 


T 


3 rmfu I tc plants 


s 

- 1 —— 


E ... ^ 

pa —~ 

& ! 

r. "p 


r. ..— d» 

r" ^ t 


U ttra-viOl«l 


Visible 


N c-sr infra-red 





















SjLMttJujjjJICibUX 1 

j l Ij “ A s j ti Sjtjj 



The photosynthetic action spectrum 












:?ySalL Jjjla 


J jjS* *1*2*1 O' ~ ^»jJ ^ 


dHj j ujjjl^ jujy dUjVI (j-« J^Sl f (jluuVt iai JIaui Jjhl uti 

,f j^tiaJt (j-a Sjt iO* iiVl 4-JLLaV 


A^Ia^Vl -(JjJalt — J-jHaSU SjJjlL* JjjL ; J-jHaSl) 


<^j^' ^ jsw 5 ^ 4A«^M' u^ 6' -^j : 4A«^M' OjJ 

ObJjUlJ Jaiai] 4j^Uj| ^1 OjUI : ^I 

j< ^o" jiuaVI Oj^'j OJ^'j 

.jbidi **b <>i 


jtjjVi f jJaii <>“S*i: u^V) 44“^^ jVi 

Aj^UuV) Jjjjj >>^It JjjaUI 4j1a& qa Jjjjj tjULu^ 

.% 30-25 















djjj iajkaJl (jii 4_ilaijj Ajjjolt fUaj ia^V ^HSVl ^ ufljoil 4s- jj>» 4jJj£ Sjj.iL 

Jxui jit ^Jffllu j-Jaijaalt ^llaLt ^QaLl liftj tiLlui^L jjJ 4 a jlLa tliULLl ^£> Jxuj jit 4 aLu^I 

4 jhtl <jjj UjljLult (jjj 4itui^it dijjjj 













LfcW ^ilaijj IS1aa1\ AjjjjJI fUaj ia^V ^ ufljoll ^ A&jjja AjjjS Sjj.iL 

< _ r L*j ^Qalll life j AakjlLa ljIjLuII ^Ic- JxuujJl tiljjj (jLajVl t^/u *i^Ulb JajJa,4il 

^ Joliolj Ajjj ,jjJj ^UaL AjjlLa ^LLVi c ix«ua 















Jjjj 


jIjaaI) (jju (jiajVl AjJaij 















jjJaiil OjllU *5^1 Jaa.V <_iij^t Jib ieljj 














iiijUV' 

«t-l_Uj a- Uj.. n ajijj 


■ Aj&LL^II SjU^L 4-faaai alt ljjja!| JjjJj 
jUlilj Jaliilj SjjJjJl (Jj^aa-4 ^ SjUj ,jl 

P&£ll JuaS *Lu! A^UjI 



High pressure sodium light 















Jj> 1! SjUVt 















































«t-I-U 4 a- t i t ti ijftj 


SjljaJl AajJ 

jjJi aJl 4_l!al4 Sjlj^a. 4_^ jis Ja^j—« Life jUfe jl j LA jUIII jjJsj 

. L,LUt 4^ <>u SjljaJi U\jaj L,LH| Jj* * 


JuiLuil Lil^uia £jjjj 4 _iL*ju JAaj ALnlj ^ Hall SjljaJI 4 a jJ 

jji-aJlj JljjVij */t \\ 4_aLaJl SjLaII J-jJjj ) 

^Jfr Sjl jjJI 4ajJ Juu» o<-2 LLl 1]| >*j (jUjIIj 

JJil SjLpJ! <> ^ fAt »Jfr jil4 



















SjLMttJujjjJICitjtaX 1 

«t--*4tj a- t i i ti IjUj 


j1\ <jj-j 4„.j AA^il Cjj^nil Jj ^ j a ^ 

24 j'J- 4 t ^C’ 4-xjJ J-1-*-* cfcHJ O- 4 

.^j^l 4^a. A£-Lu< 


Sji>^ 4-xjJ Jis> CjJ_xj Jj-uaLa^Jl fl sxaI <ji>*2a Jj1«j J^afl) £l 
>4ll ij\j± ^.jJ J-^al jli Jliui) yje- . 4^.jj 22-21 

J«aaVI Ulu AajJ 23-21 c*A CjjjJI ^ bj^iaa. JaIaJI 

*« *« 

-16 tr* jbull Ai*i 4-ajJ J-^aSt balu 21 (J* Jj^aa^lj 

.^18 


£but Ulau bfc ^ij SjljaJl Aa-jJ Aijx* 















jJ ^V< \ \ ijA 5—«L^_St djb-uajAil 

I *I>$J! SjIja 4_*jJ U .la. l^jlj <jb CjUiil SjljAi 
ixJ* plat j tfULui A^jL*^ (jj-lj ±£ A d JJb A-j 

CjIajJ ^1 CjLuJ( A^-uJt (jijjuj j^al) CjIjjS p£ij 

Lj^J) 0-4 12-10 o-St J-^j AJte SjtjA 

d-lgj dljJuV) o-4 JjVj cJu^tj ^ tua. ljUIIIj 

Ai&aJ) 

■ ^ 

Sjtj^ <j >ij iaai CiUj_±aJI ^l iaa << i l jt J jlfril l £ j-a \ frLa. AjVj 
U-#S3 (Jj - \jil\) >Jj* o-M **-2» 

A^ajJ JAAJJ l^ti^Luu) j4^ti 0-4j qUj am \\J JjtjjVt SjIj^i 

.1^ f ^ V J'jjVI Sjtj^ 

AjUxI) JI 4 LaLoj SjljaJt ljI^jJ Q/ajSVil AjU^ ^ 4^t 

Sjij^i cjUjj jijj 















«t-l-tij % -ijijj 


: SjtjaJl CiIajJ Jjjla 
CuJt JaU p \jA £uia &Je qS- .IjjjjJI f hVb . i l 

a( jj\j^al\ LJ;1a]| J (JjjLoS LJ^JJub 

Aj a]*Jlj A ujl-^Ji Aj j^jJt CjIajS Sjbj 
ILiLuj SjjSIaII JuIlaL^t £|, Jj) fhVi.,.b JJ&U! 
btjjll CjL^Ij AaI 4_jj1« Ajibjf^l £jl^l fllVU 

buJl £jbi ^flUl Jjia Lf ls- J_4*j 4 jSKti j) 4-taUVl 

.JjjiUl jkb <>» Jjb f IjA Ala-4 Jajj 

Ij^Jl Jjff ■ bJ <blLui]l f tuaj^ai. ubbill ffljj 















Jjjjllt <iIU iut < _ r ^t_^ jit Limit 
















«1-l-Uj 2- 1-;. » tl 2j% 


- 4Sjtj^ CjIajJ £9j 
J-aau 4J3 Jj i-njU) Cjj^S) Sjtj^ 4 a jJ £Sj <jLaj 

J-aju J£ dJA j l^Aua Sjt^tj ljjjjlSI JiU 4 \Wa* &Ua jjj-aj 

4ilS 4SUalt ^ jt CjUSUUI LLL jl Jjjilt 

IgjjLJj 1 $j-aj-ajJ (j£J 4jtijj^ (jj£j SjL^ lAfluul 

.LjJLa&I 4j^ ckjlall 4 jj£^J 

4a£jlui^L ujjjUI ^I^aLuiI J1a 4-ilLa jjPj Luaj) ^jIaP ^Jjla iilU& 
dtlAll (JAuuJ 4^ ^Ajjj 4-j)^j uf S ^Iaj 

b 4jjaa11 4j^ula^uJ) A^UaJt 4 jjI£ lt ^IJaLuj) 










«1-l-Uj 2- 1-;. » tl 2j% 


C$jlt <_jjM ^ C)®' < JrlWlU Sjtj^l CjlAjJ £4 j ££aj 

u j^i fUll 3 Jj 4 LIijI 

Jjj^t <ji*jj (jjUS ^xlaii £4 CijjJl Jib jja fji Jbill Jja. 

Ijj> ojSj UUx.1 

MJluuIt CjL^j) AjjjAa £ja ^ aa ± s \ a 4Ja^uy cjLjj-^2 

«ba& J**l-uj dmll Jib A1 *a <^jjjj Jj-»jj Sjbfr 

CjjjjII Jib (JA j ^KIU j 411 Jjjail £jljjll 

. bl^ £)£a jsl 















jjiaJl Aj&La SjI ju AajJj 

Ci j_u]| Jj ■ a\ * » > A aU‘ A t Sj)j^, 4_^jj J_uafi| <jl 

21 18 t#A Ajas-JI 

pah ■^"«aV f |jmi jjIaJJ <LJ&l£j JaLuu J««afil ^^Jau A^jjJl oAA 

.Cjljliil Jjbj j j fLaJl 

cojjUI I4I4 jjlsJl Ailaia SjI ja 4 ^jJ SjbjJ J> <i!U* 

£j^ujl tip*j . jjlaJl 4ikU ^ o^jVI CAau 4iaL«II oUJ) 

rIjJI &£■ SjUc. .^jjjLS jjLiJI 4_uaj ^ SajA* 4_u£j 

♦♦ ♦♦ 

LH» Aili-a (^jjjLSjjU) jjJjS 

20 sjlj^- j J.I 2 JI A jjala Jjj-jj <Ljjiau 1| AJiUaJl 

.d*M jb- ^ AJall* 4*jJ 
>SI jjlaJi Ailala ^ gji^b jjIjj J^aU^I <> jjjSil ji Aa 

jjl^ii A jlal> A_JSJj £| .^j ^aaJt j_4ll| 






jjiaJt Alia1 a £ijIUll AjjSj ^bVuAtl 


HIM! I I 


A /V A 


A A A 


^ Agricultural 


For underground - width: 12cm, 


length:free Heating film 


In green house and outdoor, it is good for growth & seed. 


<vertical> 


<horizontal> 



Agricultural Heating film 


































?U2l Jjjia JC- UjUfljjilj Aaj-SXAil t-ujUVb 4-&£Jl fUaj 

J^l\ is^Vj CjtfUII) Jja AllaUl (>p-uul ^US <LLubj Ijt$j Aou^l 4iUa]j 

JiUalj S-Jbji 












l_ ujUVb AiSJj ^Uaj uiuaHaij ik^^Lj ufljoJb 4^ jjj-a AjJjS SjjJjj 

J^Iai jaH) biflj ( jic>j a\| ^Jc, bLaaS'l Jjjjj 4_alaj| ^j^lj AiSJj 4_alsuj ljIc- 1 jjil <jiaju 

f jjJail (>xu) J^»j ia^. l iirtlult ^ ia^Lj Af>jjJ^t Alklbi ^lla ^ic-j ^Ixii 














uijjil 0**% Vj ^ j^Jii t irf/anaN ^ fa&£l\ ftlaj La. 

Aoubd<ui AilL j\ JjjJ jLjj JjjjL (jC- oUa]| 1^j2 *U3Jj l-ujUI jjP ^Ll 4_LkLuj 

vy ^.LJI db^j £-Lij jL$LI ^ AauuuS t£U J^L <> 4juj*a£1\ AiUaJI JjjL & U flLilt.j 









sjumsii iijUVi 

«t-1-Mj a- Uj.»ti sjijj 



Ajjj ^jjJj lj! jj^aaJlj ^ jjj£ < _ g Alljj Jjxia lj 13 A^&auu ljUjIj J^ulaj 


!>U ) fUib a 

As-ljJ]! Jai. Jjla ^k- £jJaj^ SjjjaJj AajJ 














SjljaJl dijj uj^i ^LS jjdil SjIjA £2 j] Jlxlj (j-a l_iijjjVI 4jI$Jj AjI^j 

Jjjiili AaU £jJ AC'ljjil ial JjL J& AjjI^j ^2* AjIJj qa 3 uaft a ty 

(jLa-jjI) ^ SjAllali CjljUIilj 












AjjLuJj 4aj^oi]1 (jk La£ ^L] SjljaJl 4ajJ 4jaIa jil jl 4j£j1u£L]1 










































































































































^ S-Jbjj SjljaJl jjxj ^^laC-l Ojiu^ JjJ' j' J^' Oii^ 

CjUjIa ^tAauuiV tjlujjjJ blU ^ JAJJ >oaV 1 c)JJ^ ^jouibjJt bibiiajjj jl JjjVt jjaJt J 


^bJ Sjtj^it AajJ £9j ^ Ijjjb Aut ^jtjlVt (j\ 4$^ a 4_uijj CjUuufl ljI j ^j^l 









4 lUditi 4 j oL \I) 

*v 


§ 3 jL*at^>jiw»jUyi 

at-H-ttj 2- t j j tl btjy 

r jj^JI Ci jmM ^ ALSLuJI Ajj> bail H Uail <> %70 

jLfr f-1—4 JiLuJl ft—ail J-ijaj <^1 ,(j nSi 11 1 A jUc - ^ 

.^j Ajlafe __<i JAflJ ^jJI f La ^ax aj 

Lfjb .^Ij^il fbail jLaai tr* * *JJ Ajjk^' 

<j-ail fLail jbaj A_ia£ ^1 AJjLLaf lj$il fLail jbij A_ia£ 

.Ajjfca SjljAi AajJ fljfll l^iaa. £\nuu\ 

i. \ a-n. a< 1 Cijjjil ,^*3 f bail jLaj A_ia£ wf j «.<-y-. It l^al^Luil (j| 
.jl^iil jl jji f-l>uj (Ajjxil ) (jjfca Ci. CiAj l^Lhl i -aikL 

-Lr ijVi oja ciuuiii jhSI’ih ^lli j^i <j_a l$j ^i&iii <ji 














*t-l-tij % -sjijj 


Qduluit jjs- 4_uuul) 4jjla ji> QduLi&i 


dbft 


vapour pressure difference or vapour pressure deficit (VPD) 

jl (Jliuib j! jb (jIa Ig-La 4 Alii 4 (Jjba <ilb& 

CjIAaj ^ £jIJ_aI| b» >1« J-^ ^ bil^j 

pjlj-ail 4 a , ,.j £j <aj y. -v -«tt pjb j_ft a jjb (jdubjjaJ! 

.t-ixla jl» jsi ^ (jJ ibfl bjlu*a-4 ^ jSjJJj 

3 ^ 6*J 6' >* ^ 

jt 4 _jj$jJI A jUtj <»>& 4_iic. f .LLj . jJL» J_SJ ^ 7 

a k* 4 j .(jjLdAil liftj SjljaJl CIAajJ (jjj 4i^lfr <ilUft (jj£j La SjIc- j 
^■Jal ■ mj ^iLUbj Ajjlajlt j ? jballj S(jjj La Ja^jj biLui^aJ) 
.b£bJ_ *j OjJ S*ij_HI el_ft 1_II £jlj_ a]I 





















«t-l-tij % -ijijj 


tr^ 

Cti-i 1-4 Jfrlii2l k>^L jA ^Uj JAJ ^1 £l ^Jfrljjil biL$j.iJl 

♦♦ ♦* 

.cjUUl 

jLiJjb jUJj Jj ■ >■»' *>■ ,jl LtbLc Sjj^ioil <_ijLau]L Aaj ±&j 

(>a_»j ^ $ J_jjil j-Jjj) Jj-uhSI ^Lj <j_uu 

^-4^Vu\t JjjJl Ci ijjJa | % 95 — 30 Lh 4 Jj 

4 j 4 '\ 4 l i bj j) jjll i \u d ^ l ^Ij 4£Lia) 0 

^JIja ,JI ^joULj *ja 300 o- 4 0>Jj£St AH-St V 4 -^ 

♦♦ ♦♦ 

. Oj^W 9- j* 1200 

(JjjLJLj f 600- 500 j-4* hliJ-a AjAa^ll CjjjJI <J^b ) 

a | ^Uuail Jju 











jit 



«t-I-U 4 a- t i t ti ijftj 


JlJjJ j 4j-uuI| diA t^tjjt JlJjj a\| a 

A-j^£ Sjl-jj (—}] (jAj^ \-aa ljLjLu]( ^-3 4-il^il SjL-4]( 

♦♦ ♦♦ 


cjVI (j£> SjLjc. ol& O' 

<jtl4 cP' O^' j cj!5lAfr jaj 

I ^ tl ««1 , „l ^La l^j» 4_fiUaj A 01 Cjj_u]| J^lJ 

CjlSjJillj SjjjSII £jlj-all tr l& j-yfljSjj Ij-a. JjlA-4 £jIJ_aJ| 

. ^Udl Ajfrljj2l 














tiljLaV' 

■ t i j <L_ 


-i±u»£l JI*j CjIjUUIj CjjjJI JjjJj 

♦♦ 

Ajjjil) ±uj&\ / -jIj jti SjLj > AJUij 4^au*n j 4lu4j tiSUA 

.‘Qvi JjjjjJI ^1 4aUJI QjJ AjAa-4il (IjjjJI 
^jJbj . 4ttu*n AjjIaaS 4JjIjlaj ia^ j «; .^ds* )JUa IaaI 4 jiViM d^Aj 
( j/a'vVnj I^JLjlLuu) £jtJ-a ^JaLuuj 4 SKa j JL^lLuiVI 4i^uj 
jjJSJI SjLa &±jj S>Sj jSjJLaII j-^Jt &4-} b* cJ^Uj J-^*j 

w *j* Cj_n]l J^ktJ 1 4 ^ m JX'liUll ^2 j uj^aj j 1 fljtenlLj ^ ^t4t\ 

4j^uu ^ijj 4 J^uj dbfe Ca £jj^j$l\ ±uu&\ <jjLj jLfc JpUaV 

Cjj-uII JaIj £jj!Aj 1200-1000 cPt 4^' cr^ 

SjjJ-LJlj jl-^ii Jj ^LiWI SjLj j , r il tiLb ^J)j t4 j4V4^t 

.Uj JiliJtj 












«t-I-U4 a- t i t ti ijftj 


4 14X4 II cjjjJi Jib f 


CjUUHIj Juull CjljUil (joxi <> (£j^l *J*) 


Gas 

Humans 

Plants 

Carbon Dixoide (C0 2 ) 

5,000 

4,500 

Carbon monoxide (CO) 

47 

100 

Sulfur dioxide (S0 2 ) 

3.5 

0.1 

Hydrogen sulfide (H 2 S) 

10.5 

0.01 

Ethylene (C 2 H 4 ) 

5.0 

0.01 

Nitrous oxide (NO) 

5.0 

0.01 to 0.1 

Nitrogen dioxide (N0 2 ) 

5.0 

0.2 to 2.0 





















